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Except  for  reports  relating  to  the  reproductive  organs  and  the 
udder,  there  is  little  information  on  the  anatomy  of  the  goat.  Ormiston 
and  Touchberry  (4^)  3_/  measured  height  at  withers  in  studies  of  the 
effects  of  inbreeding  on  the  growth  and  milk  yield  of  French  Alpine 
goats.     Leeuwen  {3)  described  relationships  between  milk  production  and 
the  general  appearance,  the  udder,  and  the  bones  of  milk  goats.  In 
studies  of  some  30  body  measurements  and  external  characteristics, 
Gruningen  {2)  found  that  milk  yield  was  correlated  to  some  degree  with 
such  general  characteristics  as  rib  position,  smallness  of  flank,  shallow- 
ness of  thorax,  fineness  of  skeleton,  thinness  of  hair  cortex  and  thinness 
of  skin.     Florentin  (_1)  gave  a  general  description  of  the  anatomy  of  the 
sheep  and  goat.     Stanton  (_7)     discussed  the  digestive  processes  and 
referred  to  the  comparative  size  and  position  of  the  parts  of  the  digestive 
organs  but  gave  no  specific  data.     Reetz  (5^)  made  an  intensive  study  of 
the  gross  and  microscopic  structure  of  the  third  stomach  of  cattle,  sheep, 
and  goats.    None  of  these  workers,  however,  showed  actual  differences  in 
the  body  form  or  in  the  weights  or  measurements  of  the  internal  organs. 
Furthermore  the  goat  was  omitted  entirely  in  descriptions  of  the  anatomy 
of  the  domestic  animals  by  Sisson  and  Grossman  (6^)  . 

A  comparative  anatomy  of  the  goat  and  the  dairy  cow  seems  particularly 
pertinent  because  the  goat,  one  of  the  smallest  ruminants,  has  been 
extensively  used  in  pilot  studies  of  physiology  and  lactation  that  could 
apply  to  similar  studies  of  cows. 
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In  1937,  at  the  New  Mexico  Station,  studies  were  begun  of  the 
external  body  form  and  internal  anatomy  of  female  goats  similar  to 
studies  then  in  progress  with  dairy  cows  at  Beltsville,  Md.  Measuring 
instruments  from  U.S.  Department  of  Agriculture  were  loaned  to  the  sta- 
tion and  instructions  of  procedure  and  data  forms  were  provided.  Copies 
of  the  data  obtained  were  submitted  to  the  Dairy  Cattle  Research  Branch. 

Before  a  goat  was  removed  from  the  herd,  approximately  30  measure- 
ments of  its  body  form  were  obtained.     The  goat  was  then  slaughtered 
according  to  customary  butchering  procedures.     Virtually  all  of  the 
internal  organs  and  glands  were  weighed  or  measured.     Measurements  were 
made  of  the  dimensions  of  the  chest  cavity,  of  the  suspended  carcass,  and 
of  the  trachea.     The  udder,  the  hide,  and  the  dressed  carcass  were  weighed 
and  the  dressing  percentage  calculated.     Empty  body  weight,  the  difference 
between  the  live  weight  immediately  before  slaughter  and  the  weight  of  the 
contents  of  stomach  and  intestines,  was  determined  for  each  animal. 

Detailed  ante  mortem  and  post  mortem  data  were  obtained  for  14 
female  goats  that  were  either  purebred  Toggenburgs  or  grades  with  at 
least  15/16  Toggenburg  inheritance.     At  least  one  lactation  record  of 
milk  and  butterfat  production  was  available  for  each  goat.     Body  weights 
ranged  from  88.25  to  140  pounds,  with  an  average  of  111.29  pounds. 

During  contemporary  studies  at  Beltsville,  corresponding  ante  mortem 
and  post  mortem  data  were  obtained  for  185  Holstein  and  194  Jersey  cows, 
measured  and  slaughtered  according  to  the  sam.e  plan.     The  comparison  of 
results  of  goats  with  cows  is  important  since  both  are  ruminants  and  used 
commercially  in  milk  production. 

To  date  (1966)  corresponding  ante  mortem  and  post  mortem  data  have 
now  been  summarized  for  the  185  Holstein  and  194  Jersey  cows  slaughtered 
according  to  the  same  plan  at  Beltsville.     The  ranges  and  averages  for 
age  at  the  time  of  slaughter  were  nearly  the  same  for  the  goats  as  for 
the  Holstein  and  Jersey  cows  as  shown  in  table  1. 

One  or  more  records  of  milk  and  fat  production  had  been  completed  on 
each  of  the  goats.     The  records  were  reported  on  the  basis  of  two  milkings 
daily  for  305  days.     The  number  of  lactation  records  reported  for  each 
animal  ranged  from  1  to  12,  with  an  average  of  4.2.     In  evaluating  pro- 
ductive capacity,  the  highest  actual  production  made  by  an  animal  in  any 
one  lactation  of  305  days  was  used.     Production  averages  for  goats  of 
different  ages  at  slaughter  are  shown  in  table  2. 

COMPARISONS  OF  THE  EXTERNAL  BODY  FORM 

Comparisons  of  the  mean  body  measurements  (ante  mortem)  of  the 
Toggenburg  goats  from  New  Mexico  with  those  of  Holstein  and  Jersey  cows 
from  Beltsville  are  shown  in  table  3.     In  addition  to  the  three  sets 
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TABLE  1. — Comparative  ages  of  Toggenburg  goats  and  Holstein 
and  Jersey  cows  at  time  of  slaughter 


Aged  slaughtered 

Animals  Average  age  Youngest  Oldest 

Year    Month  Year    Month  Year  Month 


Goats  7         6  3  2  14  4 

Holsteins  6        11  2  11  15  3 

Jerseys  7         .2  2  11  15  6 


TABLE  2. — Production  record  of  goats  for  highest 
lactation  period  of  305  days 


Age 


Number 


Production 
Milk  Butterfat 

test 


More  than  4 

years,  average 
5  years 


Pounds 


1,727 


Percent 


4.08 


Under  4 

years ,  average 
2  1/3  years 


1^413 


3.96 


Average  3  1/3 
years 


1,548 


4.02 


of  means,  each  measurement  mean  for  goats  is  expressed  as  a  percentage  of 
the  corresponding  measurement  mean  for  Holstein  or  Jersey  cows.     For  the 
sake  of  clarity  in  the  following  discussion,  these  computed  values  are 
referred  to  as  percentages  or  percentages  of  Holstein  and  Jersey  values. 
Body  weight  and  hide  thickness,  although  not  measurements  of  "body  dimension, 
are  included  with  this  group  of  characteristics.     The  goat  measurements 
consistently  produced  higher  percentages  from  Jersey  data  than  from 
Holstein  data  because  Jerseys  were  smaller  than  Holsteins. 
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The  percentages  for  body  weight,  a  measure  representing  mass,  did 
not  fall  within  the  same  range  of  percentages  as  the  measures  of  linear 
dimension.     For  example,  percentages  of  Holstein  and  Jersey  values, 
respectively,  were  only  8.3  and  11.1  for  body  weight,  whereas  the  per- 
centages for  body  measurements  ranged  from  30.9  for  width  of  hips  in 
relation  to  Holstein  data  to  70.5  for  length  of  loin  in  relation  to  Jersey 
data. 

Percentages  of  Holstein  and  Jersey  values  for  four  body  heights  of 
the  goats  averaged  50.9  and  56.4,  respectively.     These  were  the  highest 
average  percentages  for  any  group  of  body  measurements.     In  this  group, 
however,  percentages  for  height  at  pinbones  were  definitely  lower  than  those 
for  the  other  heights. 

Average  percentages  of  Holstein  and  Jersey  values  for  six  body  lengths 
of  the  goats  were  48.4  and  52.3,  respectively.     Among  the  measurements  in 
this  group,  percentages  for  length  hips  to  pinbone  (37.3  and  38.4,  re- 
spectively) were  noticeably  lower  than  the  rest,  and  percentages  for  length 
of  loin  (64.8  and  70.5,  respectively)  were  noticeably  higher  than  the  rest. 

Next  in  order  of  magnitude  were  the  average  percentages  of  Holstein 
and  Jersey  values  of  45.3  and  49.0,  respectively,  for  three  body  depths 
and  44.3  and  48.1  for  three  body  circumferences.     Percentages  were  quite 
similar  for  all  items  within  each  of  these  groups.     Average  percentages  of 
Holstein  and  Jersey  values,  respectively,  were  42.3  and  47.2  for  body  widths 
of  fore  chest,  rear  chest,  and  paunch,  but  only  31.7  and  36.1  for  width  of 
loin. 

The  relatively  narrow  pelvic  dimensions  in  the  goats  were  shown  by 
average  percentage  of  Holstein  and  Jersey  values  of  33.5  and  39.9, 
respectively,  for  widths  of  hips,  thurls,  and  pinbones.     The  lowest 
percentages  among  the  pelvic  widths  were  for  width  of  hips. 

Percentages  for  circumferences  of  shinbone  and  muzzle  were  at  about 
the  same  magnitude  as  those  for  body  lengths.     Percentages  for  head  width 
were  among  the  highest  of  any  body  measurements,  but  percentages  for  head 
length  were  comparatively  low.     Thickness  of  the  hide  in  the  goats  was 
only  36  and  41  percent  of  the  hide  thickness  in  Holstein  and  Jersey  cows, 
respectively. 

Although  rump  length,  as  measured  from  point  of  hip  to  point  of  pin- 
bone  was  comparatively  high,  with  53.9  and  56.3  percentages  of  Holstein 
and  Jersey  values,  the  somewhat  parallel  dimension,  length  hips  to  pinbones, 
with  percentages  of  37.3  and  38.4,  was  comparatively  low  in  the  goats. 
This  difference  is  accounted  for  by  the  different  position  of  the  pelvis 
and  the  resulting  low  position  of  the  pinbones  in  the  goats. 

Height  at  withers  often  is  considered  one  of  the  basic  measurements 
of  skeletal  size.     Further  comparisons  of  the  means  for  goats  with  the 
means  for  Holstein  and  Jersey  cows  were  made  on  the  basis  of  the  number  of 
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units  of  a  weight  or  measurement  per  100  centimeters  in  height  at  withers. 
These  values  provide  a  common  denominator  for  comparisons  and  also  direct 
attention  to  the  relative  rather  than  the  actual  magnitude  of  the 
different  body  dimensions.     Differences  in  relative  body  dimensions  may 
more  easily  be  evaluated  when  shown  as  ratios  of  goat  values  per  100 
centimeters  of  wither  height  to  the  corresponding  values  for  Holstein  and 
Jersey  cows.     Ratios  above  1.0  indicate  that  the  dimensions  were  greater, 
in  relation  to  height  at  withers,  in  the  goats  than  in  Holstein  or  Jersey 
cows.     Likewise,  ratios  below  1.0  indicate  that  the  dimensions  were 
relatively  lower.     The  values  per  100  centimeters  of  wither  height  and  the 
relation  of  Toggenburg  goats  to  Holstein  and  Jersey  cows  are  shown  in  table 
3. 

Groups  of  body  measurements  had  nearly  the  same  rank  by  these  ratios 
of  goat  values  to  Holstein  and  Jersey  values  as  they  did  by  average  per- 
centages of  Holstein  and  Jersey  values.     Averages  of  these  ratios  to 
Holstein  and  Jersey  units  per  100  centimeters  of  wither  height  were  0.951 
and  0.960  respectively  for  heights  of  back,  hips  and  pinbones,  0.916  and 
0.901  for  six  body  lengths,  0.857  and  0.844  for  body  depths,  0.838  and 
0.830  for  body  circumferences,  0.801  and  0.812  for  widths  of  fore  chest, 
rear  chest,  and  paunch,  and  0.634  and  0.686  for  width  of  hips,  thurls,  and 
pinbones.     Ratios  were  low  for  head  length  (0.759  and  0.792),  but  comparatively 
high  for  head  width  (1.055  and  1.020).     These  ratios  emphasize  particularly 
the  existence  in  goats  of  a  proportionally  tall,  long  body,  which  is 
definitely  narrow  particularly  in  the  region  of  the  pelvis,  and  a  short, 
wide  head  as  compared  with  Holstein  and  Jersey  cows. 

BODY  PROPORTIONS,  RATIOS,  AND  INDEXES 

A  niomber  of  body  characteristics  of  the  dairy  cow  can  be  expressed  most 
clearly  as  relationships  between  certain  body  measurements.     "Wedge  shape" 
has  long  been  emphasized  as  indicative  of  dairy  character  and  body 
capacity  in  the  dairy  cow.     Wedge  shape  is  expressed  in  three  ways:  Depth, 
width,  and  circiamf erence.     Wedge  shape  in  depth  is  calculated  by  dividing 
the  depth  at  the  paunch  by  the  depth  at  the  fore  chest  and  the  result 
expressed  as  a  ratio.     Similarly,  wedge  shape  in  width  and  in  circumference 
are  calculated  from  the  measurements  of  width  and  circumference,  respectively. 

Thoracic  index,  which  shows  the  relation  of  depth  to  width  of  fore 
chest,  is  determined  by  dividing  the  depth  of  the  fore  chest  by  its  width 
and  expressing  the  result  as  a  ratio.     Abdominal  index  shows  the  relation 
of  the  depth  to  width  of  paunch.     It  is  calculated  and  expressed  in  a 
similar  manner.. 

Slope  of  rump  is  a  measurement  of  position  rather  than  of  dimension. 
It  is  the  angle  of  inclination  from  the  horizontal  made  by  a  line  connecting 
the  top  of  the  hip  point  and  the  top  of  the  pinbone.     It  may  be  measured 
with  a  clinometer  or  it  may  be  calculated  (by  trigonometry)  from  measure- 
ments of  the  heights  at  hips  and  pinbones  and  the  linear  distance  between 
these  points.     It  is  expressed  in  degrees. 


Legginess  is  a  term  used  to  indicate  the  proportion  of  the  total 
height  that  is  below  the  under  surface  of  the  chest.     It  is  calculated 
by  subtracting  the  depth  of  fore  chest  from  the  height  at  withers,  dividing 
the  difference  by  the  height  at  withers,  and  expressing  the  result  in 
percent . 

Head  ratio  is  the  relation  of  the  total  length  of  the  head  to  its 
width  at  the  eye  level,  expressed  as  a  ratio.  The  number  of  pounds  of 
live  weight  per  centimeter  of  heart  girth  is  also  calculated. 

The  goats  did  not  differ  greatly  from  the  cows  in  wedge  shape  for 
depth,  width,  or  circumference;  they  were  higher  in  thoracic  index  and  a 
little  higher  in  abdominal  index.     Legginess  was  considerably  greater  in 
the  goats  than  in  the  cows,  but  head  ratio  was  much  lower.     The  marked 
difference  between  goats  and  cows  in  pounds  weight  per  centimeter  chest 
circumference  was  not  unexpected  in  view  of  the  three  dimensional  nature 
of  body  weight  and  the  linear  nature  of  chest  circumference.     The  greatest 
difference  in  body  form  of  the  goats  was  in  slope  of  rump  which  was  four 
times  that  of  Holstein  cows  and  nine  times  that  of  Jersey  cows.  The 
various  body  proportions,  ratios,  and  indexes,  determined  from  average 
measurements,  are  shown  in  table  4. 


TABLE  4. — Body  characteristics  and  relationships  in 

goats  and  cows 


Toggenburg 

Holstein 

Jersey 

Body  characteristics 

goats 

cows 

cows 

. .1.031 

1.015 

1.016 

. .1.519 

1.410 

1.532 

Wedge  shape,  circumference. . .ratio. 

. .1.181 

1.169 

1.199 

. .1.745 

1.576 

1.700 

. .1.185 

1.134 

1.127 

.  .31.37 

8.03 

3.32 

.  .53.26 

45.31 

44.46 

. .1.643 

2.283 

2.114 

Chest  circumferences. .. .lb.  per  cm. 

..1.257 

6.730 

5.538 
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COMPARISONS  OF  THE  INTERNAL  ANATOMY 


The  mean  weights  and  body  measurements  for  the  internal  organs  and  body 
parts  of  the  female  Toggenburg  goats  (New  Mexico)  are  shown  in  comparison 
with  the  corresponding  means  for  Holstein  and  Jersey  cows  (Beltsville)  in 
table  5.     In  addition,  the  mean  for  each  item  from  the  goat  data  is  ex- 
pressed as  percentages  of  the  corresponding  means  for  Holstein  and  Jersey 
cows.     As  in  the  case  of  external  body  measurements,  the  percentages  were 
consistently  higher  in  comparisons  with  Jersey  means  than  with  Holstein 
means.     Because  of  the  miscellaneous  nature  of  the  internal  items  grouping 
them  for  discussion  was  not  feasible  except  in  a  few  instances.     The  body 
weights  shown  are  the  ones  obtained  at  the  time  the  external  body  measure- 
ments were  recorded  because  of  variations  in  the  elapsed  time  between  final 
feeding  and  slaughter.     The  body  weights  obtained  immediately  before 
slaughter  were  used  only  in  calculating  empty  body  weight. 

The  goats  were  much  smaller  than  cows  in  body  mass.     Percentages  of 
Holstein  and  Jersey  values  were  8.3  and  11.1,,  respectively,  for  body 
weight,  8.2  and  11.0  for  empty  body  weight,  and  6.5  and  9.1  for  carcass 
weight.     As  indicated  by  these  figures,  dressing  percentage  was  much  lower 
in  the  goats  than  in  Holstein  and  Jersey  cows. 

Percentages  of  Holstein  and  Jersey  values  for  thoracic  cavity  depth, 
width,  and  length  averaged  45.7  and  51.3,  respectively.     These  were  within 
the  range  of  the  percentages  for  external  measurements  of  body  widths, 
depths,  and  lengths.     Percentages  for  the  two  circumferences  of  the  heart 
were  of  similar  magnitude. 

Percentages  of  Holstein  and  Jersey  values  for  weights  of  blood,  hide, 
and  total  stomachs  were  at  essentially  the  same  level  as  those  for  body 
weight  and  empty  body  weight.     Percentages  for  weights  of  lungs  and  heart 
were  slightly  higher.     Although  percentages  of  Holstein  and  Jersey  values 
for  total  stomach  weight  were  at  9.0  and  11.8,  respectively,  and  were 
similar  to  those  for  body  weight,  the  percentages  for  some  of  the  separate 
compartments  were  not.     Percentages  of  Holstein  and  Jersey  values  for 
omasum  weight  were  only  3.0  and  3.6,  respectively,  while  those  for  reticulum 
weight,  16.6  and  20.2,  respectively. 

In  processing  the  data  for  goats,  a  striking  difference  in  the 
relative  weights  of  the  four  stomach  divisions  was  noted.     In  Holstein 
and  Jersey  cows  the  omasum  was  by  far  the  second  largest  division.  In 
goats  the  omasum  was  the  smallest  of  the  four.     In  actual  weights  the 
omasum  represented  only  9.3  percent  of  the  total  stomach  weight  in  goats, 
compared  to  28.2  and  30.5  percent  for  Holstein  and  Jersey  cows,  respectively. 
On  the  other  hand,  the  weight  of  reticulum  was  14.5  percent  of  the  total 
stomach  weight  in  goats  compared  with  7.9  and  8.5  percent  for  Holstein 
and  Jersey  cows.     Abomasum  weight  was  15.9  percent  of  the  total  in  goats 
compared  with  11.9  and  13.3  percent  for  Holstein  and  Jersey  cows. 

Although  Sisson  and  Grossman  (6^)  gave  no  description  of  the  anatomy 
of  the  goat  they  described  the  stomach  of  the  sheep,  another  ruminant  of 
similar  size,  as  follows:     "The  omasum  is  much  smaller  than  the  reticulum, 
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its  capacity  being  only  about  one  pint."    They  also  stated  that  both  the 
reticulum  and  abomasum  are  relatively  larger  than  in  the  ox.  Apparently, 
the  stomach  of  the  goat  is  similar  to  that  of  the  sheep.     The  effect  of 
these  differences  in  the  proportionate  weights  of  the  stomach  divisions 
may  have  a  significant  bearing  on  the  suitability  of  using  goats  in  pilot 
studies  of  physiology  and  nutrition  in  cows. 

Percentages  of  Holstein  and  Jersey  values,  respectively,  were  14.2 
and  15.0  for  length  of  small  intestines  and  20.4  and  23.2  for  length  of 
large  intestines.     These  percentages  were  considerably  higher  than  those 
for  total  stomach,  but  they  were  only  a  third  or  half  as  high  as  those  for 
heart  circumferences,  the  other  important  linear  measurements  on  internal 
organs. 

In  the  group  of  abdominal  organs  composed  of  liver,  spleen,  pancreas, 
and  kidneys,  the  percentages  of  Holstein  and  Jersey  values  ranged  from 
11.7  and  13.0,  respectively,  for  spleen  weight  to  20.1  and  26.9  for 
pancreas  weight.     Percentages  for  these  organs  as  a  group  were  noticeably 
higher  than  those  for  empty  body  weight  or  total  stomach  weight.  Percentages 
for  the  four  endocrine  glands  were  even  higher.     These  percentages  of 
Holstein  and  Jersey  values,  respectively,  ranged  from  12.6  and  16.3  for 
pineal  weight  to  28.1  and  36.5  for  pituitary  weight.     These  percentages  for 
pituitary  weight  and  the  percentages  for  brain  weight  (25.2  and  26.1, 
respectively)  were  higher  than  those  for  any  other  internal  weights. 

Percentages  of  Holstein  and  Jersey  values  for  udder  weight  (4.4  and 
5.3,  respectively)  were  lower  than  those  for  any  anatomical  item  except 
omasum  weight.     This  low  value  for  udder  weight  may  be  explained  by  the 
results  of  studies  by  Turner  and  Reineke  (8^)  ,  which  emphasized  the  rapidity 
and  completeness  of  involution  of  the  mammary  glands  in  the  goat  after 
cessation  of  milking.     In  the  present  study,  the  majority  of  the  goats 
used  were  either  dry  or  in  late  lactation  at  the  time  the  anatomical  data 
were  obtained. 

Because  empty  body  weight  is  the  net  weight  of  the  total  animal 
structure  and  is  unaffected  by  the  "fill"  of  the  animal,  the  average  for 
each  of  the  post  mortem  items  was  converted  to  a  value  representing  the 
number  of  units  per  100  pounds  empty  body  weight.     These  values  (table  5) 
were  used  in  making  a  more  realistic  appraisal  of  differences  between  the 
internal  anatomy  of  the  goats  and  of  the  cows. 

For  all  but  three  items  of  measurement  the  values  were  higher  for  the 
goats  than  for  either  the  Holstein  or  Jersey  cows.     Differences  between 
these  values  for  the  goats  and  the  cows  can  be  more  easily  visualized  by 
expressing  the  comparison  for  each  item  as  a  ratio  of  the  value  for  the 
goat  to  that  of  the  cow.     As  in  the  comparisons  of  external  body  measure- 
ments, ratios  above  1.0  indicate  relatively  higher  values  and  ratios  below 
1.0  indicate  lower  values  for  the  goats  than  for  cows. 

These  ratios  of  empty  body  weight  values  for  the  goats  to  those  for 
Holstein  and  Jersey  cows  show  that  weights  Cf  carcass,  omasum  and  udder 
were  proportionally  less  in  goats  than  in  H<3lstein  and  Jersey  cows.  By 
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the  same  ratios  three  thoracic  cavity  measurements  and  two  heart  cir- 
cumferences in  goats  were  proportionally  more  than  five  times  as  great 
as  those  Holstein  cows  and  nearly  five  times  as  great  as  those  in  Jersey 
cows.     Items  for  which  the  goats  had  approximately  twice  the  relative 
weight  or  measurement  of  Holstein  and  Jersey  cows  were  the  weights  of 
reticulum  pancreas,  and  thyroid  and  the  length  of  large  intestine.  Items 
in  which  relative  size  was  one-  and  one-half  times  as  great  in  the  goats 
were  the  weights  of  the  heart,  liver,  kidneys,  pineal,  and  adrenals,  and 
the  lengths  of  small  intestines  and  total  intestines.     There  was  relatively 
little  difference  between  the  goats  and  Holstein  and  Jersey  cows  with 
respect  to  live  weight,  or  the  weights  of  total  stomachs,  blood,  or  hide. 

The  ratios  for  body  weight  indicate  little  difference  in  the  average 
relative  "fill"  of  the  goats  and  Holstein  and  Jersey  cows.     An  accurate 
comparison  of  the  relative  degree  of  fleshing  of  the  goats  and  cows  was 
not  possible,  but  available  photographs  indicated  that  in  most  cases  the 
goats  were  thinner  in  flesh  than  is  considered  desirable  in  the  dairy  cow. 
In  view  of  the  greater  relative  size  of  nearly  all  of  the  internal  organs 
and  the  seemingly  lower  condition  of  flesh,  the  low  dressing  percentage  of 
the  goats  is  understandable. 

SUMMARY 

Measurements  of  the  body  form  and  internal  anatomy  of  a  group  of  14 
female  Toggenburg  goats  were  compared  with  corresponding  measurements  for 
185  Holstein  and  194  Jersey  cows.     Records  of  milk  and  fat  production  also 
were  obtained.     At  the  time  of  slaughter,  the  goats  were  on  the  average 
approximately  5  months  older  than  the  cows. 

As  a  basis  of  comparison  of  the  ante  mortem  data,  the  body  measure- 
ments of  the  goats  were  expressed  as  percentages  of  the  corresponding 
measurements  of  the  Holstein  and  Jersey  cows.     In  body  weights  the  goats 
were  only  8.3  and  11.1  percent  of  the  Holstein  and  Jersey  values, 
respectively.     However,  among  the  other  measurements,  the  four  body  heights 
of  the  goats  most  nearly  approached  those  of  the  Holstein  and  Jersey  cows 
(50.9  and  56.4  percent,  respectively).     Percentages  of  Holstein  and  Jersey 
values,  respectively,  averaged  48.4  and  52.3  for  six  body  lengths,  45.3 
and  49.0  for  three  body  depths,  44.3  and  48.1  for  three  body  circum- 
ferences, 42.3  and  47.2  for  three  body  widths,  and  33.5  and  39.9  for 
widths  of  the  pelvis.     Percentages  were  especially  high  for  lengths  of 
loin  and  low  for  widths  of  loin  and  hips. 

When  compared  on  the  basis  of  units  of  measurement  per  100  centimeters 
of  height  at  withers,  the  goats  were  almost  the  same  as  the  cows  in  heights, 
except  at  the  pinbones;  they  differed  to  the  greatest  extent  in  widths  of 
loin  and  pelvis;  they  were  relatively  long  in  the  loin;  their  heads  were 
wide  and  short;  they  were  low  at  the  pinbones  and  short  in  the  rump  as 
measured  on  a  horizontal  plane. 

The  goats  had  greater  wedge  shape,  especially  in  width;  they  were 
exceptionally  deep  in  relation  to  width  at  the  chest;  they  were  more 
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"leggy;"  and  the  slope  of  rump  was  5  1/2  times  as  great  as  in  the  cows. 
The  ratios  of  length  to  width  of  head  was  lower  in  the  goats  than  in  the 
cows . 

The  post  mortem  items  of  internal  anatomy  of  the  goats  also  were 
compared  with  those  of  cows  and  expressed  as  percentages.     The  percentages 
generally  were  lower  than  for  the  external  body  measurements  with  the 
exception  of  dimensions  of  the  thoracic  cavity  and  the  circumferences  of 
the  heart.     Comparisons  were  made  also  on  the  more  realistic  basis  of 
units  of  weight  or  measurement  per  100  pounds  empty  body  weight.     On  this 
basis  the  goats  were  relatively  low  in  weight  of  carcass  and  in  the  weights 
of  omasum  and  udder.     They  were  four  and  a  half  to  eight  times  as  great  in 
lengths  of  small  and  large  intestines;  nearly  five  times  as  great  in 
measurements  of  the  thoracic  cavity  and  in  circumferences  of  the  heart; 
nearly  three  times  as  great  in  brain  and  pituitary  weights;  about  twice  as 
great  in  weights  of  reticulum,  pancreas,  and  thyroid  and  in  length  of 
large  intestine;  and  about  one    and  one-half  times  as  great  in  weights  of 
heart,  liver,  kidneys,  pineal  and  adrenals,  and  in  the  lengths  of  small 
and  total  intestines.     There  was  little  difference  with  respect  to  body 
weight  or  the  weights  of  bfood,  hide,  or  total  stomachs. 
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